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(57) 

3£K3£, ZnS : Cu, A 1 UstJtfcb , Y 2 SiO s : 
Tb^fk Y 3 (A 1 !_ x , Ga x ) 5 0 12 : Tb (tz 
£ U x (± 0 < x < 1 WtEHT"* 6 ) $kffl$iXfZ n 2 
S i 0 4 : Unn.m^^^^m-h^m\ftitz^j:< t 
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mm-tmim^Rt/y x -xru- i- <vmm£.m 

ta«*ffi(±. ZnS : Cu, Alffft, Y 2 Si 
0 5 : Tb®*fr, Y 3 (All—,, Ga,) 5 0i 2 : Tb 

(fc£U xttO<x<l<Z)«HT*&) 'mm&xfz 

n 2 S i 0 4 : Mn®*#*^^^Sf^^aH'tL^^< 

t t i wft^tti; f: *#at «f^/k 

[ II*H2 ] ±IEY 2 S i 0 6 : Tb»3t*W#±fE^ 
S i0 5 : Tbffi**^±IBZnS : Cu, A 1 

csttsjt^Ji 5-3 oas%o&H-e*> o . ±ia y 3 

( A 1 i_ , , Ga,) 5 2 : T b^ftW^iK^ 

< fc t, i m<nm±wt Lxsimtzt % a. ±iey 

3 (Ah-,. Ga,) 6 0 12 : Tbi3Eft«lieZn 
S:Cu, A1^3tft(;Sttl.Jt$(i5~20fil;%<0 
iglS"Cft 0 - ±IBZ n.Si0 4 :M n®3fc*£>*#±fE 
< i: 1 SeoSbKtti: LXMimtz t £ tt. ±§£Z 
n 2 S iO, : Mnf^tt^llEZ n S : Cu, Alf)E 
flsK*ft£Jt¥li 5-4 0S*%««BBTft 0 , ±IBY 
2 S i0 6 : Tb^fr, ±IBY 3 (Ah-,, Ga,) 8 
0 12 : Tbffifctt&tfJJBZ n 2 SiO ( : MnffififW 
£> =Sr 4 SA> £> a»«£^#afcfffifc fc S 14 . *#l £> SO 
S^ft^ff 0±IEZ n S : C u , A 1 ffifcft 

5 mmmcomntitznjtmK 

ttiftifflttizMtttit: b $ ^it*«±RR^fl^ ±1E« 

[nff*XR3 ] r;.iy iWK^SiU,'^ 

mmytmii. Y 2 Si0 5 :Tb«3t:#;fcZnS:C U , 
A 1 Mfttkt JilBZ n S : C u , A 1 ®3fcftc9 

JilBY 2 S i O s : TbMftmzMi-&ktmi5~~5 QW. 

m%?mmxfc sits#afctsf^rM na. 

fMR(4, Y 3 (Al,_„ Ga x ) 6 0 12 : Tb (tz 
*£U x(±0<x<l^tEHT'*S) nm-tZnS : 
C u , A 1 mitikt ±IBZ n S : C u , Alf 

3t:#c«±IBY 3 (A 1 1_ , , GaJ 5 0 12 : Tbf» 

fc-fSr 4 XT-WISH. 

[|»ff*MHH] 

[0001] 



[0002] 

-r ^ x r a %m iz n l x m < nx \ ^ t\ t x% 

S. ZtttbliZl*^ r^xTW^KcoHS^MfS^ 

i»i±av*sr«is#. § h i l zm.mm^mx'h h . 
[ooo3] T4Z7Mmmzm\,^ti&mm<m 
mm^mmzximmsmzx^xmrn^ti?,. mm 

tifimx-hh. l*»u -Mmzmxmmm'&mv 

[0004] Hfe**^*ft(i;efeiBffl±T" 7 0 %W« 

»fe^*it**tL-(:fflV^ixT^I>ffl(4, ZnS: 
C u , A 1 ^it^fr, Y 2 S i 0 5 : Tb^3^, Y 3 
(A 1 , Ga) 5 0 12 : Tb^»3t*, Zn 2 S i 0 4 : 
Mnlfift, LaOCl :TbM3Kft. InB 
0 3 : Tb^ffifeK, Gd 2 0 2 S : Tb^^fr^M 

[0005]ZnS:Cu, Al ^3te*f4ffi«Sffi«TW 
Wfcft, Z n S : C u , A 1 &3fcflc?f±, 

ft. y 2 s i o 5 : Tb mKmmwmmx'itmmmtf 

SV^i, ffim?I«T"CDl6^*(4^^^. *>t, Y 3 
(Al , Ga) 5 0 12 : Tb®^#;(4, 

tm\.\ z<7)£oiz. mv&mytmziimtmmt 

[ooob] zmx\ nmm^i&mmi-tfz^ 
izM%m®c?)&mvmmmm?MmmjbfLX 
ztz> mm%mmp>mgmtLxte. zntxzn 

S : C u , A 1 M%mzr>^Ximm^4- 1 16 8 7 

zztx-mm^mmmiz^K , Kws^^^ff it 
mmi« ttz. mm^4-i 8377 m&mzm& 

cok a Z n S : C u , A i Sf ftcoiicn^ y 

[ 0 0 0 7 ] ttz. 3b6*Sil^Ltffiit6iSt t 
T«4, #M^6 0-1 9 9 0 9 O^^ttaaoj: 3 
Z n S : C u , A 1 $ffiMzmim&m£ F-b"y 

^Ltzm^m^b^xm^iztiz^^xmm^y 

15Xb^^C S9ME*#4^36«*S. 

Y s (Al, Ga) 5 Q 12 : TbffiE«i|COl,^ll 
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mwizm^i 1 1 ax*%%^ti\ imm 59-4927 

9^#fcfE8«i; o %m&&&%z n 2 S i 

0 4 : MniS^)F^Ltffll4Mi s f)^. 
[00 08] 

[^w«$lj: 0 t-rmm] ±mmm%miz, z n 

5 : C u , A 1 Y 2 S i 0 B : Tb^ffiftflk 
Y 3 (A 1 , Ga) 5 0 12 : TbMW«, BU3£Uc 

mmmm-it. ±mw^mm^v>x+miAztix 

[00 09] 1 fiDgWti. ft€^«T-feHcO 

[00 10] 

-zru-hfvmmmizmtiiitz'Mmtmi, 

Zmmtf. Z n S : C u , A 1 ^3Kftt . Y 2 S i 
0 5 : Tb^fr, Y 3 (Al^,, GaJ 5 0 12 : Tb 

(tztzt. x (j o < x < i commx-fo h ) im&wiz 

n 2 S i 0 4 : M nW&fatthWP^W&tf&tii< 
1 1 1 ScDS^fr t Sr^-fr J; d iz I tz i> coxfo 5 . 
[00 11] £c0t>X7°WSMT\ Y 2 S i0 5 : T 
b®3te#:W^* J ±IE^^< 1 t> lSOfflKfti: LTiM 
Jfftfcfc^i, Y 2 S i 0 5 : Tbgf)£fl«OZnS : C 

u, a i mtmzmimiiss omM.%mmt 

~f&Zttfmi<, Y 3 (Al,_„ Ga,) 6 0 12 : 

aWT#l.fct&J4, Y 3 (Ah-,, Ga x ) 6 0 12 : Tb 
mX#<VZ n S : C u , A 1 »3£*t*«-&Jt*li 5~ 
2 0mM.%commti-hZtmjtL<, Zn 2 Si 

0 4 : M n^^##±fB<?>4«5: < fc t> 1 Stf>ffifeft 
tLTS(fil^fc#(±, Zn 2 Si0 4 :Mnffft«Z 
n S : C u , A 1 ^3l£*t*ff-SJt*± 5— 4 0fii% 
WKfflt-tS^t**^ L<, Y 2 S i 0 5 : Tb 
SUfc*, Y 3 (Ah-,, Ga,) bOu : Tb®3£ft& 
tfZ n 2 S i 0 4 : Mn$m*frt>%mfrt>W6P>m£ 

faimifivfctZii. a^«S»^tt«ZnS : 

Cu, Aim3Kftt=SttSit*(±, 5fiS%>^ Zff) 

[0012] SMitfciGt-cas^Lfeitfcli, y 2 s i 

0 5 : Tb®3£frfcY 3 ( A 1 !_ j , GaJ B 0 12 : Tb 
Mfc«2a£3t>\ Wt£l*tl (fiiit) Tffl^S 



30X1/(1 + I)=15t. 
HC0ft(i2 0il%?tSK. 2 0x1/(1 + 1) 
= 1 0 h CD-3#f-<7) 2 5SS%til.o 
tt 5 fi*%~ 2 5 Sfi%cOte »I t L ^ t C ^ S . 
[0013] £tz. ±SfS2<0BW2:a^-r5Jtftt=. 

j&\ Y 2 S i O s : T b ®3fe*fc Z n S : C u , Alfjt 
f*fc£^v*. ZnS : Cu, A 1 ®3Bfc«Y 2 S i 0 6 : 
T I rp-tfr '_n f * iUl - 5 0 * 5! V)fc|fl1> ' /• 

[0014] ifc. ±E^2^aW*^'tSfcftt. 

#\ Y 3 (Alj_ x , GaJ 5 0 12 : Tb (fcrtfU x{4 
0 <. x 1 ^fflt-^) ^» ) mmtZ n S : C u , A 1 
ZnS : Cu, A 1 g»0Y 3 (A 
Ga s ) 6 O n : Tb»»C*hmt*£5- 

6 o SM%c^iEH fc L t <nxh h . 

[ 0 0 15] 

m®*^mi%tft>mm~fi, mm., mm?? 
v>m (prt) commmxhi, yy^ymin. y 

4. -^m^M6*^&ms^m^*MJi3Sr^ 

»tSfiiSS-»J19-tl»^«>c?)Mfflimffi (0*€^) 36*1^ 
(tfe^T^i. 7x-X7>-b2C0^ffitZnS : C 
u, A1^3tfrtY 2 Si0 6 : Tb^JEfr* 9 5fi* 
% : 5fii%Xi49 Ofii.% : 1 0fifi%c^«T"iF^ 

mmmxwm. mmmmu^z n s : c u , Aim 

0 6 : Tb®3t#;&^TJD^I>;fcT'\ ZnS:Cu, 

a i m^^mmmxcmmmmi^±i-i z t 

tfiX'^t, 

[ooib] z<m^£&fthfflt<nx.*)V3?-^» 

ZnS : Cu, A 1 ^frt Y 2 S i 0 5 : Tbffi^#cW 
J:b*^9 5SS%: 5H%«^, MSft^fi, |S| 
9 0fii% : 1 0fifi%c?)*!#T"J>!> o ii^®3KffiST 
ti. lfI,««*UOM/cm^ai0giSi 
ZnS : Cu, A 1 3t3K*£ ^aTffl^fcSbEJgfc 

X^tz, m 1 tcx*/^HSS*««SWf**S#ttt^ 
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WMM) 


ZnS:Cu,Al 


Y 2 S i 0» : Tb 


0.3 


8 




109 






*A/cn 2 




Ilk/ CM 2 




1 0 0 


0 


100 


100 


100 


100 


9 5 


5 


99 


100 


102 


103 


9 0 


1 0 


98 


100 


104 


107 



[0018lit. Wm(D&J£ ( C I EfegggiOx 

fD com^mmmmsii&mims^. (c i e& 

fE^«g»i±ia 2 fc [HI tT* £ . 0 3 JifciiS «t 3 
*fffl«t5KH-m, Z n S : C u , A 1 

^JS-^v^/hS <-f|> ; t 04fcj!.&:h.S 

J: 3 #f£BJ^3MT1i:, Z n S : C u , A 1 



x. wmmmmzm-hc i v&&jm<nyw>& 

5«t-5t. ci EMMtoxiit/c i E&mmmv 
y miim&mmz x -> xmtth t\ ^mn^m^mx 

[00 19] 
[i§2] 





C I E 




C I K-tt^jgOxl 


ZuS:Cu,Al 




0.8 


47 


Sttt 


0. S 


47 


mt 






dA/ca 3 






(lA/cn 3 






10 0' 


0 


0.6018 


0. 5846 


0.0172 


o.>:ji;j 


0.^894 


0.0119 


9 5 


5 


0.6001 


0.5829 


0.0172 


0.3032 


0.2933 


0.0099 


L> 0 


1 0 ■ 


0. 5983 


0.5814 


0.0169 


0.305 


0.297 


0.008 



[0 0 2 0] £tz, ZnS : Cu, A 1 laBftfcJ: 0 t>£ 

#<^HYj S i 0 6 : Tb 

[0021] m^i. oiz2 ^tt±.mmm%m 
(prt) <r)mz^ s^fa/n-f (cdt) , m 

il*7-^7^yf (CPT) ^7"7^y«, 

( m i m ) m^s 

r < §SS, H^MS (fed) H^ilr * 7 

>r ss^ tffl ^ h z t iz i -o x t< * rv 4 mm 

[0022] &Tiz%ffl!&mim&¥t i K*mizm 
wt&tf. ^wmzK^mimmmztihhnx 

[00 23] ( 1 ) *H»T1iS*r 4 X Tlx 

(CDT) J«LfJ]^f„ ilf:^tJ;3 
fc, ^^yf Hi 7x-XTU—T-2, 7ry^l 

4 , 7 5 * >y 7 5 

:M^ISfc»iJIfc#Sfl * { i£it iofiX uht>K Hfcli* 



[0024] fWB££±tf S£tf>«ItfeaMK*li 1 M« 

X7^^-f^Mtl,^(:(i 7x-77V-b 
2 V U &g£R 3^|flK{i7y.-X7I.- I- 2 ?)|» 

MfS. 4M4iB*iatItfe#mtf&mU #7 

77 

[0025] Rmmtwm*. ±mz* hu^jxv 
m^mi, ~?x?jtftLxmftLxm%.L, mmz 
Khwjzmzmi-, *<m. ^mzBMmms&i 

[0026] ®3fcJS3 eOfSSti, T^^y^^Dlt^U 

(Y 2 0 2 S : EuS») ,l(ZnS:Cu, Alf 
3ft*+Y 2 Si0 6 : Tbftt) , f (ZnS : Ag, 
C \mtW) co^rti^M^t#^M^^tzXyV-i 

[0027]ZnS:Cu, Al ®3te*(i:. ¥±M4S5 
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— 6 ju rat* 0 , Z n S : C u , A 1 ^m^^WJMK 
BKtfYjS i 0 5 : Tb9&^fcl«**&-5-X.£fc*. 
Z n S : C u , A 1 D^Jf^lM 
Y 2 S i 0 6 : Tbfmil 

[0 0 28] ^/>A.y?(±, ®*JH3<7)|*Jffifc7-f;l- 

«J;5tLTt5M3^j£U iilT. fi£*hPI*tL 

[0029]ZnS:Cu, A 1 Y 2 S i 0 6 : 

Tb®**«ffljSit*i±, 9 5SS% : 5fig%t 9 0 
Si% : 1 0fiS%t U Z n S : C u , 

RTfUmk^^M (CI Efegffigtoxtt&tfyfi) « 
m^S^W««ffi#tt^Z n S : C u , A 1 ®«f*^A 

mmmmiz®Ktz nwx-h r> tz . 

[0 0 3 0] ±IEt|3|«tLT, ZnS : C 

u , A 1 nftfab Y 2 S i 0 6 : Tb^MMit* 
7 0fi»% : 3 0SM%8Xf6 0MM% : 4 OSM 

1***122 7 t^-f. «j£Jt¥#7 0M% : 3 OMM 
%Or>X7°V-fga<7)C I EfeSJSM^yffli- ISM 
SitO. 5 9S:Si-Ct^*\ fl!(Sifc*6*6 OM 

% : 4 qmm%c7)t 4 xrv jgrncoztat. ismw& 
to. 5 9t l zmix^^\ mmmx'o. 5 9*«t- 

iifelSi^fctiV^-f, %tl&. ZnS : C u , Al 
««^Tt£Y 2 S i 0 5 : TbSbfcK^tfjfcU^ 

[00 3 1 ] (SffiM2)lftHlt»,7x-^ 

^7^3-^ta^nA|g<gtc?)ii^*^iRt:, * (Y 

2 0 2 S : E u^ftfO ,g(ZnS:Cu, Al ®3fcft 
+ Y 3 (Al , Ga) 5 0 12 : Tb§») ,f(Zn 

s:A g , c (v\^hfrcon.JtW(r>m"-otz 

{z-owzmmmmL. nmmitnnizL 
xyy^y^mMifz. $m&>wnm*rci 5 v. 

[0032]ZnS:Cu, AlffM, UttW 1 fc 

WrkOfcffllrVt. Y 3 (Al, Ga) 6 0 12 ®3ft*Ji. 
¥^&7~8jum«i><?3£fflVVfc. ZnS:Cu, A 
lg«fcY 3 (A 1 , Ga) 6 0 12 : Tb®»Off)£ 
Jt*f±, 9 5MS% : 5S*%&# 9 0MS% : 1 OS 

A%b Ufc. 



[0 0 3 3 ] mum \?\ 'vtf <rtn\± ■ 
m (c i Efeitii«xistfyf) eommHsitffis 

ftffffii. Z n S : C u , A 1 m%fo<7)&C0T 4 XTV 

[0034] flftft^3r«(7)fl®f(7)fc«>(C, Z n S : C 
u, AlS3t*tY 3 (Al , Ga) B 0 12 : Tb^** 
«*ltit**\ 9 5SS% : 5SS%OiM^®** (H 
*M2ati-S)&^9 0fi*%: 1 Ofi*%£DiI££ 

<HftM2bfc1-§) tfrlEMft«Jt^l 
fit lt&3» 7 7 y«£»t Ltz . zcory v ym 

S£HtT0)Z n S : C u , A 1 S^fcmcffl^fc&ft 
Mtit^T. ^±(7)x.*)i^~%mK HSSM2aT(± 
»2%l*LtU l3tW2bT{4W4%ft±L^. 
[ 0 0 3 5 ] i!£3bEJ8&£>feJ£ ( C I EfeKMI 

JLtiUioK, H»J2a, 2b4±t, ZnS:C 
u, Al t^^WTfflVi^fM^Mt^t, 

%=¥WB&mm3i*hc i Efessioxtto-fes^ 

(CI EfefiBia^yffi) ^«7M«ffiStt&0 
7fciirt. H7(Cl.<5>ni>a:aH, liM2a, 2b4± 
ZnS:Cu, A 1 ffi6***HtTffl^fc«3EI»0 

feswt^T. m^H^apatsttsc i E-fe^si 

Z n S : C u , A 1 ffieftJ 0 t»#^ft^Y 3 
( A 1 , G a ) 5 0 12 : Tb^JtftcSil^S - t 

[0036] Sfet, ±IBtN«tLT, ZnS : C 
u, Al^tYj (Al , Ga) 6 0 12 : Tbf« 
««ltib»*\ 8 0fii%: 20fii%SW'70fii 

% : 3omm%tttzT ^ru^msmmuz, z 

^ < xrv4WS.v>U-&mtv>c i EfeSSSOyfl 

nmttz, e*&t32 8t^„ «t*^'sofis 

% : 2 Olt%«f> X7°k-< gg«C I E&fS.mUcO 
y mt . ffi«S«tT' 0. 5 9 *iBi.T J&* , flt^Jt* 
^'7 0fia% : 3 Oll%«f ^ X7V^ggc?)^fL 

0. 5 9mXUmm^tl±^tt, -tfltt, Zn 
S:Cu, AlffitflttWiYj (A 1 , Ga) 

^,2 0fifi%c7)ifflT"S>!> 0 

[0037] (»3)ilMltffiC, 7x-X 

^T/Pn-^t fi^nAHSfiW^Tfc^t, ffc (Y 

2 0 2 S :EuSffl) ,l(ZnS:Cu, A 1 

+ Zn 2 S i 0 4 : Mnfffl) . f (ZnS : A g , C 
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«fcg9iIU 14T. »WJi tiaiafcLT^^y^ 

fc„ 

[0038]ZnS:Cu, Al S?»J 1 fc 

Lfci>«£ffl^fc. Zn 2 Si0 4 :MnS»{i. ^ 
[0039]ZnS:Cu, Alf»!:Zn 2 Si 

o 4 : Mnmmmmmt. 9 5ms% ■. smm% 
mx/ 9 ommx ■. 1 omm%t lk. 
[0040] ^mmmcoTj xru^mmm^^ 

ss. (c 1 Efegffis^xfi&iNyji) <om^*8!Swafe 

Z n S : C u , A 1 Wr < XTV 

a *m.<rm&fflt b mm i xmnx ^fc . 

[004 1] Z n S : C 

u , A 1 'MKfct Z n 2 S i 0 4 : M n^f^ffjjgjt* 
9 5S*% : 5S*%«0m-^ffi6* (ldtM3 afc 

s ) 9 os»% : i onM%<omi&m (mm 
m3bb?t>) zm\ mzmmmmt®M£ix& 

[0042] mtWfeS. ( C I EfeJttfg^xffl) (T> 

a t, JtsatwwffieBrai, z n s : c u , Aiase 

< -fS - 1 . S^iM^fcJt (CIE6 

09KJi&flSJ;3£, m&mmv&, ZnS : C 
u, A l^ft^^T'ffl^>fc^K«fefS(cit^T, 

mm^f«t*ft sc i Efejs®i^yfi«fe«^ 
^js^^^<-n.;t* i T'^fco 0*«p 

lG2liZn 2 S iO, : Mnffft^iit«E?T"J> 

4. 

[0043] ±IE<0J: 5 CI EfeKSS^xfi £ ± 
0/J^<. CIEfeJS*Swyffl&i"5^<-fSC:t 
T\ C I E-xyfe^E|(73 5 2 0 n m#fe3tCj£< fiiffi 

mm&mtt Lxmm^&^mmmimim 

-fhZbifiX^tz, 

[0 044] %t>^ ilMSfcLT. ZnS : C 
u , A 1 ffi^frfc Z n 2 S i 0 4 : M n ^fr^fMit* 
#7 0fii% : 3 0fift%, 6 OM.M.% : 4 Ofii%& 
t/50fii%: 50fii%fcLfc7MX7Wgg£S 

)i tfc . i«r 4 X7\s4mwfi%3&ix.*>v*?—%ft 

comT-mmMmmmf^m2 9 t^rr. z n 2 s i 

0 4 : MnfW4 0S*%&tf 3 OllXOfa 

as -5 x 8 0 a±T" j) h fj\ 4 0 aa%*s» «-mx 



^MfHIWtfffi^. Z n 2 S i 0 4 : MnfWJ 
U% B E ^t»(i. 5fig%^4 0fig%WtEfflT"J) 

[0045] ( mmu ) mmm \m/2t mwz l 

X. ZnS : Cu, A 1 mitikb Y 2 S i O b : Tbf3t 
*feY 3 (Al, Ga) 6 0 12 : Tb«»««it* 
£\ 7 5fiS% : 1 5Si% : 1 0 l¥',:y,T<X 

«c i EfeS^s«yfI^iJ£Lfc 0 ;»farw 

ilBcOC I EMilWyflfl ffi€^«T"0 . 5 9 £ 
H^T^S. ZnS : Cu, Alf«, Y 2 S i 
0 6 : Tb|?», Y 3 (A 1 , Ga) 5 0 12 : Tbffi* 
*M'ZnjSi 0 4 : Mnffi3t*«rt'7)2a^»S: 

[0046] (S»J 5 ) *MSMT1i, &IM7'57 
>tf£«ftU.:W*/iH\ «tfel*U t|n||:K(,:LT. Ml 

l fc 7" 7 7 y^co z x -y-s r v - h rtffi tufes m 

5 . 7"5 7 yf«l^ < 'J 7 fc cDttSU 7j«£ A 
tlXfrt>. Yz S i 0 5 : Tb^*9 5Mfi%. Z n 

s : c u . a i m&5SM%?t>&m&m&t*# 

UT^S€T?I^3tM^JFML.fc 0 *ifeY 2 S i 
0 6 : Tb^3KfrW^i£@t±8-l OAtm^A^S^ 
S^TfcD, Hff!i«*2 5x<mgSi:Lfc (HttM5 
at-TS) . 4fc(5)«tY 2 S i 0 5 : Tbi£*ft9 0S 
M%, Z n S : C u , A 1 g» 1 0Ma%T'i)4il-ir 

4) . 

[0047] X M£Mi|£7^3y 

mmLX7<iv$yymmKLximLte. zn* 
otnxm<mmviDWi.. 

[0048] a±^W:X\ Y 2 S i O s : T b l&itWJk 
y'Z n S : C u , A 1 &m&^&$*ife»iS^fl!B 

1 0 ju A/c m^XfCOim^MXm^Yi S i O 
b : Tb^*^^*T'fflV^fci!^lltit^T«3tc7)X 

*;^h»**h*m 5atfi%, mmm 5 b t-» 2 
mtr&fc. s^3fcns^)fis (ci emiswx 
«) ^«m9si«ft#tt^0i lt^-t. 01 it 

l^Siat, iM^^HTIi, ««Y 2 S i o 6 : 
Tbit3K*^#«lT'ffl^fc®«<7)fea^b^T , 

<-tizk#?*ti. me&mv&m (c 1 E&m 
mnym) m=mmm&mm® 1 2 t^t. 0 

1 2tH^ix4 idt, ?M^«^KT1i, ff#OY 2 s 

io 6 : TbnftmmkX'm^tzMitmmizst^ 
x. wmmmmznttc 1 Efes«i«yfi«fe 
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[0049] 5 lZ s CI EfeSJHfi7)xfi<7)tt^ 

SCltT, C I E-xyfeSI«5 2 0 nmf MCJff 

[0 0 5 0] SA>t. _hlBfc|5|*tLT, Y 2 S i0 6 : 
Tb®**t Z n S : C u , A 1 S3fflttf3g£Jt*#4 
Ofifi% : 6 OfiA%. 5 0Sfi% : 5 0M%&tf 6 
0Sfi% : 4 0Sg%T"$)§i^«*#;&fflV^SM 
7' 7 7 Lfc . i «i^«*ffi«^3t:^x^ 

^-sti*«m^®Ef3»««ffi»&ia3 ot^-r. z n 

S : C u , A 1 mm&M 0 5 01i%Wf 

ski o t 8 o a±vh hw. so a»% s *> «o 

T13X*/I/^-»#%^ Z n S : C u , A 1 

t\^itmt. 5mm%frt> 5 oss^^a 

[0051] mmme ) ^mmmxa. mm??*? 
>viw&it:M*tft. mmitmwzLx. mi 

iZ^ l fz f*j 7 ><§C0 7 x - h rtffi(cafes< 

tlT#^ Y 3 (A 1 , Ga) 6 0 12 : Tbff*9 5S 
Z n S : C u , A 1 5 

Y 3 (A 1 , Ga) 6 0 12 : T b ^ft^^F^BSti 8- 

i o /i o . mm im±2 5 ^ mg 
Mbitz (mmmeattz) . ^^«ttY 3 (a 

1 , Ga) 5 0 12 : Tb£3fcflc9 0SM%, ZnS : C 

u, a \mmi omm%xhm^nytmm^xu 

^I^MLft (lW6btf§) . ar. MS 

« 5 1 nasc t TSisy ? 7 yvmmuz . 

[0 0 5 2] ;»Y 3 (Al, Ga) 5 0 12 : Tb^f* 
Z n S : C u , A 1 ^^^^SSfe^^fc 

^ r -rt x f i .-,fir f« ^Ktefffti- m 

A/c m2IilT«ffimiIfit"fM*<?)Y 3 ( A 1 , Ga) s 

o 12 : TbmxmmkX'm^tzmxmizitKx?tJtcv 
m2%to±x**fz. u^mmcom. (c i e^ks 

f» ' Mi& ■ . ^nVMIfcUffrl+rl il l.:T f hi 

1 4 iz^tii x o ^ m&mx?aim&>Y 3 < a 

1 , Ga) 5 0 12 : Tb^ft^^!(!T'fflV**7t:RcO 

&mzttKx. m^mMmmzM-t^c i e^sm 

*n«fes (ci Efesfisoy*) wrmmmm 
m?mmi stsrr. 01 sti^ioc, ^ 

SSeRTli, «*«Y 3 (Al , Ga) & Q 12 : Tb§f3£ 



[00 53] Zcr>£ 5 fc. CI EfiffifiI^xfIc0fl£ 
i"3/h§<. ciEfeSMI«yfloffl&J;D*^<t- 

S^fC CIE-xyMB»520nmfMCj£ 

[0054] Sif,t. ±iatPI«tLT. Y 3 (A 1 , 
Ga) 5 0 12 :Tbf3t*iZnS:Cu, A 1 i^fr 
«iMlttfbW5 0SS% : 5 0SS%. 4 0SS% : 6 
0fig%St>'3 0mSi% : 7 0SS%T'J)l>ig^*# 

1 CTKfo Z n S : C u , A 1 ^3tft^' 5 0 

6 0SM%i0r ^.7° W gS(ix^;i/Jf-S!j^fM 

%*i8iSt^"t«X^;^-S&**JffiH„ ZnS : C 
u, A 1 ^3t«K7)if * LV^Jt*l4, 5fi*%*>^>6 

[0055] ( mm 7 ) *mmmxn. mm* 
/5^t (cpt) *wkiizm*t. rnmit 
mzix, miiz^itzyyiyy^y^-xyis- 

IX. ZnS : Cu, A 1 9 7 &M% . Y 2 S i 

0 6 : Tb^3K*3S*%iO?g^^&ffML. fflk 

^K3^**BW(4iaisw i k n txh h . 

[0056] iy±^ffiT'SitU^Z n S : C u , A 1 
^^Rl^YjS i 0 6 : Tb^frA^^I-efe^il^ 

KJ¥ 1 5 m-CfmL^ift^3fcffitfc(tS^«0X^ 

lf«»U0M/cmitli 
««©I*T-«*«Z n S : C u , A 1 mtmW%^X 

^tzmM^'^xmtnzx-^v^-mmm 1 

±£H8-C£fc. i^®3telS«feS (C I Efe^Slw 

x«) comi-mmmmmmmi 7tst t 01 7 

tStft-S =t 3 (C, M-^l3tMT"(i^*c7)Z n S : C 

u, ai ^m>zm&xmv^mk<?)&mzt\:Kx. 
m^ummmzmhc 1 E^mmcD^m^sm 

ttfl>gfe\,m^<+&Zk1fiCZt:. £fz, m$%% 

mnm. (c 1 Efegffli^ytt) 

fftt£lll 8t^t. 01 sts^ixl. i 3 ii^ 
SKHTtt. «*«Z n S : C u , A 1 ^m¥^miX'm 

i ^ffieR^fiK tjt^-c . mmBg»«jK t=*tt s c 
i Efessgcoyttwfea^tws^^^^ <-rsi 

kiPCZfc. &tz. ZnS:Cu, A 1 0 t># 

^rw^v^Y 2 s i o 5 : Tbmyttb£U-&i-&?:kxmf 
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[ o 057] cmms ) -mmmim i m*p*p 
<xr\s4m.mwmLtzm*w^&« 019a, mi 
mmi; mf mm^mmmmxh So MI 

MSlt^-lIf'-* X7°W^gl 2(4. 7x-X7°V- 1- 
2 , U T7VA b 7 . M I MMm^iS 1 1 *U 
M I MMm^iS 1 1 f±_hgPm« ( I r - P t - Au ) 1 
0, ffiSH ( A 1 2 Og ) 9, TnPtll ( A 1 ) 8Tm& 
ZtlX^i. 7x-X7°V-)-2<7)F*lMd4ZnS : C 
u , A 1 M3K*t Y 2 S i 0 5 : TbSift^^Ltf 

[oo58] mm&zm&fMzm&mnmmiz> 

i^zli . -mm t izjfM-fl . i fc , aybyxb 
(i . 7x-X7V-h2fc StKJI 3 «fHX!4 7 x - * 7 
B;'H:Ifeit#^iSLt. 4fc. #7*7 hi 

[0059] m&mwtt<v{mii. y^-xru-b2 
^m^wjxvm^miL. ixtzirixmyt 
ixmmi. mmzxb^jzbw&m-* *<osl 
■mtmrnmsL ix»t> w&(\ti&&*m § &x 
* i- v vx bmt zcotmssmm^x-mmzt 

[00 60] 3 fiOffiKTJl , 77 -7 'J h' 

(Y 2 0 2 S : Euffifcfls) , S(ZnS:Cu,Al« 
^#c8 0fi»%+Y 2 S i 0 5 : TbfM20tt 
%),f (ZnS:Ag, C 1 ibfcfr) 

±itzfob mm s t m±#<w * 9 -vims, ztit, 
[0061] m^&mmit : ¥-mm5-~8um<?>** 

Zm^Xfo 0 , Z n S : C u , A 1 &m&>S>*>ltt« 
Sf!±Y 2 Si 0 6 : TbS^fcSiMSfc^xSfcft, 
Z n S : C u , A 1 MM~(46£*4. *) ^fffe^Bi 

n-b&jsu:. mmmmiiMTxxi summit 

Lfc* 

[00 62] jtffrrtyMt* f&&gKM30?ffifc.7 

>?MT.LxfrhA i zummLximth. 
*<m. mmixy^bi y^mimnLxfrnt 

[00 63] tt±CD^mX\ Z n S : C u , A 1 g^ftfc 

£8 0fii%&t/Y 2 S i o 6 : Tb»3£*£2 0fii% 

^)jt*x^ l t Ltzummt^x . ®*m 

(4, im9» ! 10^A/c m2ti±ogms« 

■cfe*«z n s : c u , a i miem m&xm^fzMK 
mizttKx%±cD^}v%-mmmmi AXfaix* 



%tz. m&wm?y®&{ci EfeSMiwxfi) cr>m 
=m^m^mmm2 1 t^-r. 02 1 ta^s 

J -5 fc. ?S^«tT*(4. f£*^Z n S : C u , Alf 

3fc*£#«-cffli. tfzmitmcD&mzstKx . vmssm 
mmz»tic 1 EfeSMi^xfiofeK^fbasi^ 
£/h£<-f Sifc^T^fc, ( c 1 e 

feasgo y ft ) <^m!KWft : & mm. £022^ 

•t. 02 2 \z^hiih X 0 ?J^«tT*(4. IM*^ 

Z n S : C u , A 1 3^ft£«Tm^fc««l7)feK 

fc. Z n S : C u , A 1 ^flcj: 0 fcSWfrc^HYj S 
i0 5 : Tbfl7t*^& B L^-ri>it?*»#^^^ilt 

fco 

[0064] ( »WJ 9 ) *MtMT"ii FED ^ If 

-ixrv^sm.^m&Ltz^m^h, 02 3 (±. fe 

DUiW ^ X7V-f ^E^^WrffiHr* So FED 
VfWcf<X,r]y^mR2 0(4. 7i-X7°l/-b2. 
'JT7WM3, FEDM«^iil 9TM£fU F 
E DS«^ii 1 9 (4*-*- h 1 7 , ffiSM 1 6 , ffitiiffi 1 

5 . m> 1 4 . v\mi-m (mam 1 s . x-mzn 

TV>So 7x-X7°V-b2^F* ; Iffiti4ZnS : Cu, 
A 1 Sb(5*fc:Y 2 Si0 6 : Tb^*&jDX.fc^^3 
j&«§nT^So 7x-X7V-b2^frt*M^ 

S o f^ffl 5 HirT * h V =Jx 

&ztx\ 7x.-x7\/-b2cr)\m^z>gmk3i<m 
%%Mzn?>.ftm Lfc . x b y a r-m 1 § 

(411^3 0 

[006 5] fflK&±(f SfctotMfe«mff^IS(tS 
«^(c(4. -M«rttcffMt-S 0 3Vb7^b 
*±Jf S fc x 7 4 /I-? - ^ t'eiti^l: 

(4. 7x-X7V-h2tit)tll30rBl X«47x-X 

LT-B*rt(cfflfe#mff&ffMLfc 0 ^fc. fix x 

yitbf-limf^fr^fz* 

[0066] m&mtfcoimxii. y^-xrv-b 

2<n±M^bvjxbm^miL. -7X7^i\Lxm 
itLxn^L, mm^b^jxbmmt. w 
mknmmzmLxfr ^ mt^mmim § 
itxxvwjx bmt zni.wmtimm^x-mm 

[0067] «3tM3«#K(4. 7x-X7WMC 

t, * (Y 2 0 2 S : Eu^3tft) , S (ZnS : Cu, 
Al§b£ft7 0SS% + Y 2 S i0 6 : Tb^3tft3 0S 
S%) . W (ZnS : Ag, C WV^^W 
®3tr*«?M§"-5fc^5y-^i±At-S 0 VX^^^-tT 
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T«*K3 3r?FM^ 

[0 0 68] ffl^S3^li¥%Bg5~8jKm<9:*;£ 
£T* 0 . Z n S : C u , A 1 3bl^&<9J8BilRftl± 
Y 2 S i 0 6 : Tb^3K*KSa^ffS:-5-X.St«). Z n 
S : C u , A 1 0^i¥toO^ffi3- 

h m Ltz . mKM<7mmm±T 1 5 # mgst t 

[0 0 6 9] ^^/MN'-y^ii, ^3EJS3(?5l*lBt7-{;P 
Sy^"SDltT*^Al&K^*LT^»t-S„ ZCD 

[00 70] a±<?)^mT{t&LtcZ n S : C u , A 1 
&3ftfc7 0fi*%&tfY 2 Si0 6 : Tb&3ftfc3 Oil 

H =V'-flj4- >T7i^ 'Ht,v KiuTflli^J 1 1 UJ II: 

jsu:. 1 SAtm^a^ffiOBtii. *m«s 

r ll,Vl'U' i 0,«A , 111 J LL 'm^lK :i,t* >Zn 
S : C u , A 1 »36*t««lTfflV^»3KIBKlfc^Tlfe 
3E«0x ^;^-Sft* 2 0 % _L?S . 
%mm (CI E-feSSS^xfl) <o*^B5!HW»K 

mmxn. ft#«Z n S : C u , A 1 

zttf-czt:* ±tz, m&gftmn&m (c i E-&&& 

tlcOytt) ^«mHtafJSflc?ftt*02 6t:*t. 1 
2 6 fcjLfcfl* X 0 fc, ^*^)Z n 

S : C u , A 1 m3t*&^Tffl^^«^Ofe«tit 

n S : C u , A 1 ffi3\:#J: 0 fc*fe<?)^Y 2 Si0 6 : 
[0071] 

mi ] *m<v77v>%<teMffi*tfmm. 
[02] *m<?>mm mmmm 

[03] *wM?mm x^a-xtva mwvmxm 

a 

[ 04 ] *i»M4w i»fa7^^ mwmxrn 

0. 

[05] *i0j!«nt4f?ij 2 « ^ - x7-v i mw?m±m 



[06] *mi<mfaM2ff>TJA7u>imwKm(m 
<?k: i E&mmm^ximn^mmmimm^i- 
0„ 

[07] *^Bj3«»ftM 2CDT4Z7U4 mwcrmxm 
cdc i Efe^swyfflwmmBSWffiSffiStt^^-r 
m„ 

[08] *^sj^MSM 3«fa7I/^ 

cdc i Efeje^g«xfiwm^iiBsi^MS»^^ 
0 O 

[09] xmnm/kmavTjxTMm&coffltm 

CDC I E^«lltI«y ffl^m^EHJ^Sffi#tt&^ 

0„ 

[010] *wmmm 5 cor 4 *r w mw<m% 

P - <JT - M ° r l r 1 li i T 1 1 I 

[0ii] ^m^mmmscDf 4 xru-i mm^Mft 
m^c 1 Em.m^^immi-m.mmmmf^^ 
■m. 

[012] xmiemtm 5 cdt < xtva mw^mx 
mcDc 1 Em.mcDyimn^mmmmm^^ 

•m. 

[013] wtmrnmevT < *rw mwmt 
[014] i&mcDmm\bcDf < w mwmx 

•m. 

[015] *5KHWH*W6«t *?°W Sitcom* 
KOC I EfeJSMl^yflcom^MIMffifftt^^ 

m 

[016] *«BJ5«Hi^J 7 «f < XTL- ^S^it^ 

[017] *^«fftW7^r -f X7V^ gg^3t 
S^c I EfejJJHI^xfi^^ilMIMfefftt^* 

■ta. 

[018] jfwmmm\7cnT < xrv* mmmyt 
moc 1 E^mmm^yimm^mMmmmm^ 

[019] *%Hf5WM I MSVfilr ^ ^7°L--f gg« 
[02 0] *%HH«HflStFij8c?)T -f X7V-f ^B«it3\: 

McDzz*)^~®mcDn^mmmmmmm^t®« 
[02 1 ] *»ag«idtw8«f r ix7u4mnm% 

■ta. 

[02 2 ] *fKH<r)HitM7«T XTW SS««3te 
1-®, 

[02 3] *||BH<?)FEDMm j ?ilT'fXTl-<gSO 
^ftSji^^t-^0. 

[024] • i 4I 'l Or "'^ P^SS««3te 
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[026] *^BJ3«^ltM 9 «7M 7.7° W 
m 

[027] ^wmmmm l^farw sg^®* 
m 

[028] *HHH<OHffiM 2©fU7V>( iSM^D®* 

m 

[029] *^0J3«^MM 3«fa7H §6S*>ffiK 
JITjC I EfeSMl7jyft7)1tm^It*JSf£Mfc^ 

^0 O 

H^. IEuMilV 1 lit 7 7 ,M1,yK,7 frll-lT 

[03 1 ] *^^ffiM6«r^7°L-<gg««* 
HOC I E-feSSfSiOytt^*mHS|'f^te»&* 

m 

[0i ] 



pi 




4-7 r V*)V 

8-TSflHS 

1 0-±»«fi 
1 

1 2-MIMIlfIfV771/^iI 

1 3"-U77°W h 

14-ftK 

1 5--«/lH£ 

1 

1 

1 8-PMIS&11 

1 9-FEDStBrPiK 

2 0 - f e Dam^iiiT ^ xrv a mm 



[02] 
H2. 




(/.A/uma) 
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[03] 
03 



- ZnS:Cu,Al 
_ Y2Si05;Tlj(5%) 

+ZnS:Cu,AI(95%) 
_ Y2Si05:Tb(10%) 

>ZnS:Cu.AI(90%) 





- ZnS:Cu,AI 
. Y2Si05.Tb(5%) 

+Z.iS:Cu,AI(95%) 
. YPSiOijjTtHICM.) 

:ZnS:Cu,AI(90%) 
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[03 0] 

[029] 

1113 0 

02 9 
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_Y 3 (Al,l^0 12 :1b(S(»t) 
- +ZnS:Cu,AI(SO%) 

B _Y 3 (AI.Ga)5O 12 :Tb{40%) 
+ZnSCu,AI(60%) 

x _V 3 ;AI,Qaj 6 O 12 :Tl!(30%) 







(SDlnt.Cl.-? 
HOI J 



29/20 
29/32 
31/10 
31/12 



F I 

H 0 1J 29/20 
29/32 
31/10 
31/12 



(72) %m ^ # 

^««B^T*^HTfcTgl1ll^ * 



F^-A(##) 4H001 CA04 CA05 CA06 CC14 XA08 

XA13 XA14 XA16 XA30 XA31 

XA39 YA13 YA25 YA29 YA65 

5C036 CC03 CC18 EE01 EF01 EG36 
EH12 EH14 



